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The  world’s  climate  is  changing.  Scientific  evidence  clearly  demonstrates  an 
unprecedented  rate  of  global  warming  is  taking  place.  This  warming  is  serving  as  a 
driving  force  behind  changes  to  the  global  climate.  Leaders  across  the  globe  are 
confronted  with  the  implications  of  an  uncertain  future  in  which  the  changing  climate 
threaten  significant  impacts  on  nearly  every  aspect  of  our  lives.  The  response  by  the 
United  States  and  much  of  the  international  community  to  climate  change  is  currently 
focused  on  efforts  to  mitigate  the  warming  of  the  earth’s  surface.  The  situation, 
however,  has  advanced  beyond  the  point  where  mitigation  efforts  can  succeed  in 
limiting  global  warming  and  concomitant  climate  change  to  levels  that  would  avert  the 
significant  and  potentially  catastrophic  impacts  of  climate  change.  Climate  change  is 
inevitable.  The  United  States,  to  ensure  its  peace,  prosperity,  the  welfare  of  its  citizens 
and  to  preserve  its  global  leadership  role  must  prepare  now  for  a  future  that  will  be 
dramatically  reshaped  by  the  inevitable  climate  change  ahead. 


The  Strategic  Threat  of  Inevitable  Climate  Change 

At  present,  governments'  attempts  to  limit  greenhouse-gas  emissions 
through  carbon  cap-and-trade  schemes  and  to  promote  renewable  and 
sustainable  energy  sources  are  probably  too  late  to  arrest  the  inevitable 
trend  of  global  warming. 

— Jasper  Knight  and  Stephan  Harrison1 

The  global  climate  is  changing.  Scientists  around  the  world  are  working  diligently 

to  understand  the  causes  driving  the  ongoing  change  and  to  what  extent  the  climate  will 

continue  to  change  in  the  future.  While  they  do  so,  leaders  across  the  globe,  both  in 

government  and  the  private  sector  are  confronted  with  the  implications  of  an  uncertain 

future  in  which  a  changing  climate  may  have  significant  impacts  on  nearly  every  aspect 

of  our  lives.  While  scientific  projections  of  future  climate  conditions  can  vary 

considerably,  the  impacts  on  the  climate  already  experienced  as  a  result  of  global 

warming  portend  a  future  characterized  by  distinct  winners  and  losers,  including 

governments,  industries,  economies,  societies  and,  at  the  very  extreme,  civilization  and 

the  world  order  as  it  exists  today.  It  is  imperative  then  that  leaders  at  all  levels 

determine  how  best  to  address  the  challenges  of  climate  change.  The  actions  and 

decisions  leaders  make  in  the  face  of  the  significant  and  far-reaching  implications  of 

climate  change  are  vital  to  the  continued  security  and  prosperity  of  the  United  States. 

While  the  terms  climate  change  and  global  warming  have  become  somewhat 

synonymous  of  late,  particularly  in  popular  media,  political  and  economic  discussions, 

they  do  not  mean  the  same  thing.  As  used  most  commonly  in  scientific  discourse: 

Climate  Change  -  A  significant  and  persistent  change  in  the  mean  state  of 
the  climate  or  its  variability.  Climate  change  occurs  in  response  to 
changes  in  some  aspect  of  Earth’s  environment:  these  include  regular 
changes  in  Earth’s  orbit  about  the  sun,  re-arrangement  of  continents 


through  plate  tectonic  motions,  or  anthropogenic  modification  of  the 
atmosphere. 

Global  Warming  -  The  observed  increase  in  average  temperature  near  the 
Earth’s  surface  and  in  the  lowest  layer  of  the  atmosphere.  In  common 
usage,  “global  warming”  often  refers  to  the  warming  that  has  occurred  as 
a  result  of  increased  emissions  of  greenhouse  gases  from  human 
activities.  Global  warming  is  a  type  of  climate  change;  it  can  also  lead  to 
other  changes  in  climate  conditions,  such  as  changes  in  precipitation 
patterns.2 

For  the  purposes  of  this  paper  global  warming  will  mean  the  warming  of  the  earth’s 
surface  a  result  of  increased  greenhouse  gasses  in  the  atmosphere.  Climate  change 
refers  to  the  long  term  change  in  the  measures  of  the  climate  including  temperature, 
precipitation,  wind,  clouds  and  others  factors. 

Climate  change  is  not  a  new  phenomenon.  The  earth’s  climate  has  undergone 
significant  changes,  including  wide  variations  in  surface  temperatures,  precipitation 
patterns,  sea  levels  and  ice  coverage  throughout  its  history.  The  idea  of  global 
warming  was  first  introduced  in  1896  by  Svante  Arrhenius,  a  Swedish  physical  chemist. 
He  estimated  that  doubling  the  level  of  carbon  dioxide  in  the  atmosphere  would  raise 
the  mean  global  temperature  by  several  degrees.3  In  1980,  ice  core  samples  drilled  in 
the  Greenland  and  Antarctic  ice  caps,  which  allowed  scientists  to  measure  the  level  of 
carbon  dioxide  and  temperature  back  to  the  last  ice  age,  demonstrated  a  clear  link 
between  C02  levels  and  temperature4.  By  the  end  of  the  1 980s,  there  was  a  general 
consensus  among  climate  scientists  that  global  warming  was  a  serious  risk  and  was 
attributable  to  the  increase  in  greenhouse  gasses  in  the  atmosphere  from  the  burning  of 
fossil  fuels5. 

In  the  ensuing  two  decades,  much  of  the  debate  over  climate  change  and  how  to 
respond  has  centered  on  its  causality.  One  on  side  of  the  debate  are  those  who 
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maintain  that  human  activity  is  causing,  or  considerably  exacerbating  global  warming 
and  its  resultant  impacts  on  regional  and  global  climates.  This  is  referred  to 
anthropomorphic  intervention  in  the  climate6.  On  the  other  side  are  those  who  advocate 
that  the  current  trend  in  global  warming  and  climate  change  are  part  of  the  natural 
changes  in  the  earth’s  climate  that  have  occurred  throughout  history,  caused  by  natural 
phenomenon,  with  minimal  influence  by  human  activity.7 

As  the  debate  over  climate  change  in  the  US  has  centered  on  the  extent  to  which 
human  activity  is  contributing  to  global  warming,  so  too  has  the  proposed  strategies  to 
deal  with  the  challenges  climate  change  presents  to  the  nation’s  security  and  prosperity. 
This  paper  posits  that  climate  change  is  ongoing  and  continued  change  is  inevitable. 
Climate  change  represents  a  significant  threat  to  the  security  and  prosperity  of  the 
United  States.  The  current  emphasis  by  the  US  government  on  efforts  to  mitigate 
anthropomorphic  intervention  in  the  climate  will  not  have  any  appreciable  effect  on 
global  warming  and  resulting  climate  change.  The  US  should  focus  its  efforts  and 
resources  on  understanding  and  adapting  to  a  future  in  which  the  climate  is  likely  to  be 
radically  different  than  it  is  today. 

Climate  Change  is  Ongoing 

There  is  credible  evidence  that  the  earth’s  climate  is  undergoing  significant 
change.  This  is  the  conclusion  drawn  by  the  numerous  governmental  and  independent 
agencies  and  organizations  after  comprehensive  study  of  the  extensive  body  of 
scientific  evidence,  research  and  modeling  conducted  and  peer-reviewed  by  climate 
scientists  over  the  past  three  decades.  Prominent  among  those  organizations  and 
agencies  are  the  United  Nations’  International  Panel  on  Climate  Change,  the  United 

States  Global  Change  Research  Program,  the  National  Academy  of  Sciences  from  the 
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G8+5  countries,  the  US  National  Oceanic  and  Atmospheric  Administration,  and  the 

United  Kingdom’s  Government  Office  for  Science.  All  agree  that  climate  change  is 

occurring  and  that  human  activity  is  responsible8.  Their  conclusions  are  summed  up  in 

the  following  statement  from  the  National  Academy  of  Sciences: 

A  strong,  credible  body  of  scientific  evidence  shows  that  climate  change  is 
occurring,  is  caused  largely  by  human  activities,  and  poses  significant 
risks  for  a  broad  range  of  human  and  natural  systems....  Some  scientific 
conclusions  or  theories  have  been  so  thoroughly  examined  and  tested, 
and  supported  by  so  many  independent  observations  and  results,  that 
their  likelihood  of  subsequently  being  found  to  be  wrong  is  vanishingly 
small.  Such  conclusions  and  theories  are  then  regarded  as  settled  facts. 

This  is  the  case  for  the  conclusions  that  the  Earth  system  is  warming  and 
that  much  of  this  warming  is  very  likely  due  to  human  activities.9 

The  US  Global  Change  Research  Program  is  charged  with  providing  Congress  and  the 

President  with  an  overarching  and  comprehensive  assessment  of  the  science  of  climate 

change.10  Their  report  from  201 0,  Global  Climate  Change  Impacts  In  the  United  States, 

states: 


Climate-related  changes  have  already  been  observed  globally  and  in  the 
United  States.  These  include  increases  in  air  and  water  temperatures, 
reduced  frost  days,  increased  frequency  and  intensity  of  heavy 
downpours,  a  rise  in  sea  level,  and  reduced  snow  cover,  glaciers, 
permafrost,  and  sea  ice.  A  longer  ice-free  period  on  lakes  and  rivers, 
lengthening  of  the  growing  season,  and  increased  water  vapor  in  the 
atmosphere  have  also  been  observed.  Over  the  past  30  years, 
temperatures  have  risen  faster  in  winter  than  in  any  other  season,  with 
average  winter  temperatures  in  the  Midwest  and  northern  Great  Plains 
increasing  more  than  7QF.  Some  of  the  changes  have  been  faster  than 
previous  assessments  had  suggested.11 

Most  significantly,  the  surface  temperature  of  the  earth  has  risen  .8  degrees 
Celsius  (1 .4  degrees  F)  since  189012.  While  this  may  seem  minor,  it  is  central  to 
ongoing  climate  change  for  three  reasons.  First,  the  rise  in  the  earth’s  surface  over  the 
past  century,  and  particularly  since  1950,  is  part  of  an  upward  trend  that  continues  to 
this  day  and  is  predicted  to  do  so  into  the  foreseeable  future.13  Globally,  the  sixteen 
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warmest  years  on  record  have  all  occurred  in  the  last  twenty  years  while  the  last  decade 


(2000-2009)  was  the  warmest  in  the  160-year  global  record.14 


1850  1900  1950  2000 

Year 


The  three  main  records  of  global  average  surface  temperature.  Red  line  =  NOAA  record, 
blue  line  =  NASA  record,  black  line  =  Met  Office/  UEA  CRU  record,  with  grey  shading 
showing  95%  confidence  interval  on  Met  Office/UEA  CRU  record.  Source:  Met  Office 
Hadley  Centre15 

Figure  1 .  Global  Average  Surface  Temperature 


Second,  while  a  study  of  warming  and  cooling  trends  across  earth’s  history 
shows  numerous  warming  periods,  with  temperatures  rising  at  times  above  current 
levels,  what  is  significant  is  the  current  rate  of  warming.  According  to  the  IPCC,  “the 
largest  temperature  changes  of  the  past  million  years  are  the  glacial  cycles,  during 
which  the  global  mean  temperature  changed  by  4°C  to  7°C  between  ice  ages  and  warm 
interglacial  periods.”16  Previous  global  warming  in  conjunction  with  ice  ages  occurred 
over  much  greater  period  of  time,  generally  around  5000  years.17  In  contrast,  on  its 
current  trajectory  global  temperatures  are  predicted  to  increase  between  1 .1  and  6.4 
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degrees  Celsius  (2-1 1 .5  F)  by  the  year  21 0018.  Global  temperature  rise  equal  to  that  of 
past  ice  age  cycles  will  take  place  in  less  than  a  century.  Ecosystems  and  species  will 
be  significantly  challenged  to  adapt  at  that  pace.  Perhaps  most  importantly,  this 
unprecedented  rate  of  temperature  increase  underpins  the  scientific  assertion  that 
current  global  warming  and  climate  change  result  from  anthropomorphic  interference. 

Implications  of  Climate  Change  to  the  US 

Climate  change  is  an  observable  fact.  Regardless  of  cause,  recent  global 
temperature  rise  is  outside  the  range  experienced  since  the  end  of  the  last 
ice  age  approximately  ten  thousand  years  ago.  This  change  has  the 
potential  to  change  many  of  the  delicate  balances  that  affect  US  national 
security.19 

United  Nations  Secretary-General  Ban  Ki-moon,  addressing  the  2012  U.N. 
climate  talks  in  Doha,  Qatar  described  climate  change  as  an  “existential  challenge  for 
the  whole  human  race”.20  While  this  may  be  an  extreme  view,  it  certainly  portends  that 
climate  change  could  represent  a  significant  threat  to  the  security  and  prosperity  of  the 
United  States.  The  idea  that  climate  change  would  adversely  affect  the  United  States 
and  its  interests  is  not  new.  Climate  change  took  on  increasing  importance  for  the  US 
government  over  the  past  decade.  In  2003,  the  Department  of  Defense  conducted  a 
study  on  the  potential  national  security  implications  of  abrupt  climate  change.  The 
report  presented  a  very  dire  future  in  which  climate  change  leads  to  increased  instability 
and  conflict  around  the  world  over  diminishing  vital  resources  including  food  and 
water.21  In  2008,  Congress  directed  the  Department  of  Defense  to  include  potential 
impacts  of  climate  change  in  all  iterations  of  its  Quadrennial  Defense  Review.  The  2010 
QDR  stated  that  “while  climate  change  alone  does  not  cause  conflict,  it  may  act  as  an 
accelerant  of  instability  or  conflict,  placing  a  burden  to  respond  on  civilian  institutions 
and  militaries  around  the  world.”22  As  recently  as  201 1 ,  the  Defense  Science  Board,  in 
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a  study  on  the  implications  of  climate  change  on  security,  stated  “climate  change  is 
likely  to  have  the  greatest  impact  on  security  through  its  indirect  effects  on  conflict  and 
vulnerability”  and  that  “climate  change  is  more  likely  to  be  an  exacerbating  cause  for 
failure  to  meet  basic  human  needs  and  for  social  conflict,  rather  than  the  root  cause.”23 

Much  of  the  discussion  regarding  the  implications  of  climate  change  has 
centered  on  the  potential  for  increased  conflict,  violence  and  instability.  While  such 
scenarios  do  represent  a  threat  to  US  national  security  interests,  there  is  a  more 
significant  threat  to  the  US  presented  by  the  changing  climate.  The  source  of  US 
power,  and  thus  its  security  and  prosperity,  is  directly  linked  to  the  strength  of  the  US 
economy.  Globalization  has  inextricably  linked  national  economies  together,  including 
that  of  the  US.  Small  disruptions  in  world  markets  can  have  a  cascading  effect 
throughout  the  system.  As  an  example,  real  or  perceived  threats  to  the  oil  supplies 
drive  up  the  price  of  gasoline  and  petroleum  products  which  ripples  across  economic 
sectors  increasing  costs  in  key  industries  including  transportation,  housing,  energy, 
food,  agriculture,  government  and  military.  Climate-driven  increases  in  conflict,  violence 
and  instability  around  the  world  could  significantly  affect  the  US  economy,  undermining 
US  strength  and  security. 

Rising  sea  levels,  increased  temperatures  and  changing  patterns  of  wind  and 
precipitation  are  predicted  to  cause  a  significant  increase  in  the  frequency  and  severity 
of  weather  related  disasters. 24  This  will  have  a  direct  impact  on  the  US  economy.  As 
an  example,  Hurricane  Sandy  caused  an  estimated  $60  billion  in  damages  to  property 
and  infrastructure  and  a  sizable  loss  in  economic  activity.  The  extend  climate  change 
influenced  Hurricane  Sandy  has  not  yet  been  determined.  However,  the  scale  and 
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intensity  of  the  storm  may  portend  the  costs  and  economic  impacts  in  a  future  in  which 
climate  change  makes  storms,  hurricanes,  flooding  drought  and  wildfires  more  frequent 
and  severe. 

Climate  change,  driven  by  global  warming,  may  also  undermine  US  economic 
strength  as  it  stresses  the  US  and  the  world’s  ability  to  support  and  sustain  its 
population.  For  example,  across  the  US  almost  80  percent  of  agricultural  land 
experienced  drought  in  2012,  which  made  it  more  extensive  than  any  drought  since  the 
1950s.25  Crop  losses  were  roughly  estimated  to  exceed  $20  billion26.  While  the  efficacy 
of  the  US  agricultural  sector,  supported  by  US  government  subsidies,  absorbed  these 
losses  with  marginal  disruptions  to  the  US  economy,  sustained  drought  conditions  in  the 
central  US  could  result  in  a  return  to  the  Dust  Bowl  conditions  of  the  1930s,  with 
ensuing  economic  impacts  for  the  US.27 

Changing  rainfall  patterns  resulting  in  reduced  snowfall  and  widespread  drought 
have  brought  portions  of  the  Mississippi  River  to  near  record  low  levels,  threatening 
commercial  shipping  on  one  of  the  nation’s  most  critical  economic  waterways28.  Along 
the  US  Atlantic  coast  from  Cape  Hatteras,  North  Carolina,  to  Boston,  Massachusetts 
sea  levels  are  increasing  three  to  four  times  faster  than  rates  of  sea-level  rise  globally29. 
Sea  levels  on  this  stretch  of  coast  have  climbed  by  between  2  and  3.7  millimetres  per 
year  since  1 980,  whereas  the  global  increase  over  the  same  period  was  0.6-1 .0 
millimetres  per  year30.  The  Atlantic  coastline  contains  numerous  cities  and  ports  vital  to 
the  economic  vitality  of  the  US,  including  Miami,  Charleston,  Norfolk,  Boston, 
Philadelphia  and  New  York.  These  cities  are  vulnerable  to  the  impacts  of  climate 
change.  Costs  to  mitigate  their  risk  would  be  substantial,  surpassed  only  by  the  costs  of 
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the  damages  they  are  likely  to  sustain  from  rising  sea  levels,  increased  storm  surges 
and  coastal  flooding. 


These  and  other  impacts  of  the  changing  climate  directly  threaten  the  US 
economy  and  thus  its  security  and  prosperity.  In  addition,  in  its  role  of  global 
leadership,  the  costs  of  global  warming  will  manifest  through  increased  requirements  to 
provide  humanitarian  assistance,  disaster  relief  and  other  types  of  assistance  around 
the  world.  In  addition  to  increased  natural  disasters,  for  nations  absent  the  extensive 
resources  of  the  US,  the  impacts  of  climate  change  will  be  far  more  damaging  to  their 
people,  economies  and  political  stability.31  For  example,  sea  levels  have  risen  about  8 
inches  globally  in  the  past  century  and  are  predicted  to  rise  by  another  one  to  four  feet 
in  this  century,  increasing  the  risk  of  erosion,  storm  surge  damage  and  flooding  of 
coastal  communities.  As  the  US  rebalances  to  Asia  Pacific  as  a  region  vital  to  US 
economic,  political  and  security  interests,  climate  scientists  predict  that  in  the  coming 
century: 

All  coastal  areas  in  Asia  are  facing  an  increasing  range  of  stresses  and 
shocks,  the  scale  of  which  now  poses  a  threat  to  the  resilience  of  both 
human  and  environmental  coastal  systems,  and  are  likely  to  be 
exacerbated  by  climate  change.  The  projected  future  sea-level  rise  could 
inundate  low  lying  areas,  drown  coastal  marshes  and  wetlands,  erode 
beaches,  exacerbate  flooding  and  increase  the  salinity  of  rivers,  bays  and 
aquifers.  With  higher  sea  level,  coastal  regions  would  also  be  subject  to 
increased  wind  and  flood  damage  due  to  storm  surges  associated  with 
more  intense  tropical  storms.  In  addition,  warming  would  also  have  far 
reaching  implications  for  marine  ecosystems  in  Asia.32 

Many  countries  and  millions  of  people  in  the  Asia  Pacific  and  around  the  world  will  be 

significantly  impacted  by  climate  change.  While  dealing  with  the  high  costs  of  climate 

change  at  home,  the  US  may  not  have  the  resources  to  act  globally,  but  will  certainly  be 

expected  to  provide  support  and  assistance  to  its  key  partners  and  allies  as  they  cope 
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with  its  impacts.  US  leadership  and  it  resources  will  be  essential  for  the  current  global 
economic  and  political  system  to  adapt  to  an  environment  so  drastically  altered  by 
climate  change.  Such  leadership  will  incur  substantial  economic  costs,  leveraged 
against  US  economic  strength,  prosperity  and  security. 

The  Science  of  Inevitability 

Human  activity  since  the  dawn  of  the  Industrial  Revolution  has  already  led  to  a 
substantial  increase  in  Greenhouse  gasses  in  the  atmosphere  including  carbon  dioxide 
(C02),  methane  (CH4),  nitrous  oxide  (N20)  and  the  halocarbons  (a  group  of  gases 
containing  fluorine,  chlorine  and  bromine)33  According  to  the  IPCC’s  report  on  climate 
change  from  2007: 

Since  the  start  of  the  industrial  era  (about  1750),  the  overall  effect  of 
human  activities  on  climate  has  been  a  warming  influence.  The  human 
impact  on  climate  during  this  era  greatly  exceeds  that  due  to  known 
changes  in  natural  processes,  such  as  solar  changes  and  volcanic 
eruptions34 

Having  accepted  that  global  warming  and  climate  change  are  being  caused  by  human 
activity,  scientists  and  world  leaders  have  focused  their  response  to  climate  change  on 
efforts  to  limit  Greenhouse  gas.  The  United  States  led  efforts  during  the  2009  UN 
Climate  Change  Conference  that  brought  about  the  Copenhagen  Accord.  This 
nonbinding  agreement,  formally  recognizing  climate  change  as  one  of  the  greatest 
challenges  of  our  time,  agreed  that 

To  stabilize  greenhouse  gas  concentration  in  the  atmosphere  at  a  level 
that  would  prevent  dangerous  anthropogenic  interference  with  the  climate 
system,  we  shall,  recognizing  the  scientific  view  that  the  increase  in  global 
temperature  should  be  below  2  degrees  Celsius.35 

This  agreement  to  limit  global  warming  to  2  degrees  Celsius  is  at  the  center  of  US  and 

international  response  to  global  warming  and  climate  change.  However,  current 
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scientific  understanding  and  modeling  project  global  warming  beyond  2  degree  Celsius. 
Additionally,  there  are  political,  economic  and  social  barriers  that  preclude  meaningful 
action  to  address  global  warming  and  climate  change  in  the  foreseeable  future.  The  net 
effect  is  that  the  focus  of  the  US  and  international  strategy  to  address  climate  change, 
limiting  global  warming  to  2  degree  C,  is  likely  to  fail. 

There  is  mounting  evidence  that  the  climate  has  already  reached  the  point  where 
human  activity  and  climate  feedback  make  continued  climate  change  inevitable, 
regardless  of  any  human  intervention36.  Some  greenhouse  gases  are  long-lived, 
meaning  that  once  emitted  their  impact  on  surface  temperature,  precipitation,  and  sea 
levels  are  largely  irreversible  for  more  than  1000  years  after  emissions  cease37.  Sea 
level  rise  will  continue  as  well,  as  changes  in  ocean  heat  content  along  with  melting  and 
dynamic  ice  loss  in  the  Antarctic  and  Greenland  will  continue  for  centuries.38  The 
climate,  as  a  system,  is  affected  by  feedback,  which  scientists  and  modeling  are  trying 
to  better  understand  and  predict.  As  an  example,  increased  heat  radiated  back  from  the 
higher  concentrations  of  C02  is  increasing  ocean  temperatures,  causing  sea  levels  to 
rise.  Warmer  temperatures  and  rising  sea  levels  are  causing  increased  melting  of  polar 
ice  caps  and  the  Greenland  Ice  Sheet.  Increased  ice  melt  will  further  exacerbate  sea 
level  rise.  Additionally,  snow  and  ice  reflect  a  considerable  amount  of  solar  radiation 
back.  Ice  melt  and  reduced  snowfall  from  rising  temperatures  and  changes  in 
precipitation  patterns  will  force  the  earth  to  absorb  more  heat  as  less  is  reflected  away39. 
As  emissions  of  C02  are  absorbed  by  the  oceans,  acidity  levels  increase  which  reduces 
the  amount  of  C02  the  ocean  can  absorb,  resulting  in  greater  concentrations  of  C02  in 
the  atmosphere,  reflecting  more  heat,  warming  the  earth’s  surface  further.40  Another 
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example,  discussed  later,  is  melting  permafrost,  which  releases  trapped  C02  and 
methane,  contributing  to  increased  C02  in  the  atmosphere,  increasing  temperatures 
and  further  permafrost  melting.41 

The  latest  scientific  observations  and  predictions  are  dire,  with  increasing 
evidence  that  global  warming  and  its  resultant  climate  change  is  occurring  both  faster 
and  at  a  greater  extent  than  predicted  even  a  few  years  ago.42  As  discussed  earlier, 
global  temperatures  have  already  increased  nearly  .8  degrees  Celsius  (1 .4F)  over  the 
last  100  years,  with  more  than  80%  of  this  increase  occurring  since  1980. 43  That  is 
nearly  half  way  to  the  2  degree  C  limit.  Given  the  long-lasting  effect  of  GHGs  already  in 
the  atmosphere  and  climate  feedback,  global  temperatures  are  likely  to  exceed  the  2 
degree  limit  even  if  GHG  emissions  were  cut  to  zero  today.44 

Current  climate  models  predict  that  if  greenhouse  gas  emissions  continue  at  their 
current  rate  the  average  global  temperature  will  rise  by  an  additional  2-6  degrees 
Celsius  this  century,  20  times  the  rate  of  warming  recorded  over  the  past  2  million 
years.45  However,  rather  than  remaining  constant,  the  rate  of  greenhouse  gas  emissions 
is  steadily  increasing.  A  report  from  the  United  Nations  Environment  Programme 
(UNEP),  published  in  December  201 2,  states  that  greenhouse  gas  emissions  in  201 2 
reached  50  gigatons  of  carbon  equivalent,  20%  more  than  in  2000  and  nearly  14% 
above  where  emissions  need  to  be  in  2020  to  meet  the  2  degree  Celsius  target.  The 
report  estimates  that  if  not  cut,  emissions  will  reach  58  gigatons  in  2020,  14  gigatons 
more  than  acceptable. 46  This  is  equal  to  the  total  emissions  today  of  America,  Europe 
and  Russia  combined.47  Some  developed  countries,  including  the  US  and  the 
European  Union  have  reduced  GHG  emissions  in  recent  years. 


12 


•800,000  -600,000  -400,000  -200,000  0 

Year 


Scientists  have  built  a  record  of  Earth’s  past  climates,  or  “paleoclimates.” 
The  paleoclimate  record  combined  with  global  models  shows  past  ice 
ages  as  well  as  periods  even  warmer  than  today.  But  the  paleoclimate 
record  also  reveals  that  the  current  climatic  warming  is  occurring  much 
more  rapidly  than  past  warming  events. 

As  the  Earth  moved  out  of  ice  ages  over  the  past  million  years,  the  global 
temperature  rose  a  total  of  4  to  7  degrees  Celsius  over  about  5,000  years. 
In  the  past  century  alone,  the  temperature  has  climbed  0.7  degrees 
Celsius,  roughly  ten  times  faster  than  the  average  rate  of  ice-age-recovery 
warming.48 


Figure  2: 

However,  other  countries,  such  as  China,  have  significantly  increased  emissions,  far 
outstripping  reductions.49  The  lack  of  a  concerted  global  effort  to  reduce  greenhouse 
gas  emissions  it  is  almost  certain  that  global  warming  will  exceed  2  degrees  Celsius  this 
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century.  Indeed,  the  International  Energy  Agency  (IEA)  stated  recently  the  chance  of 
keeping  global  temperature  rise  at  2  degrees  is  virtually  zero.50 

As  alarming  as  the  above  numbers  are,  they  do  not  describe  the  extent  of  the 
challenge  ahead.  The  effects  of  some  climate  feedback  have  yet  to  kick  in,  and  in  some 
cases  these  impacts  are  not  incorporated  in  current  climate  modeling.  Most 
significantly,  the  thawing  of  permafrost  across  much  of  the  arctic  region  will  contribute 
significantly  to  the  increase  in  greenhouse  gasses  in  the  atmosphere.  While  climate 
projections  predict  a  substantial  loss  of  permafrost  by  2100,  the  emissions  of 
greenhouse  gasses,  including  methane  and  C02  from  thawing  permafrost,  are  not 
included  into  emissions  predictions  by  UNEP  or  other  climate  models.51  Permafrost 
contains  large  stores  of  frozen  organic  matter.  As  permafrost  warms  the  organics  in  the 
soil  decompose,  producing  methane  and  carbon  dioxide  that  bubble  up  through  the  soil 
and  enter  the  atmosphere.52  A  recent  UNEP  report  estimates  that  warming  permafrost 
could  emit  43  to  1 35  gigatons  of  carbon  dioxide  equivalent  by  21 00  and  245  to  41 5 
gigatonnes  by  2200. 53  Such  emissions  could  begin  over  the  next  few  decades  and 
continue  for  several  centuries.  Additionally,  evidence  now  shows  the  Arctic  is  warming 
at  twice  the  global  rate.  As  permafrost  melts,  it  amplifies  global  warming,  creating,  in 
effect,  a  permafrost  carbon  feedback  loop,  which  may  further  exacerbate  global 
warming.54 

Evidence  of  the  rate  of  warming  in  the  Arctic,  and  in  fact  the  most  prominent 
example  of  global  warming  overall,  is  the  extensive  surface  melting  on  the  Greenland 
Ice  Sheet  and  the  significant  reduction  in  summer  sea  ice  in  the  Arctic.  In  its  report  to 
UN  climate  talks  in  Doha,  the  World  Meteorological  Organization  (WMO)  concluded  that 
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ice  melt  reached  a  “new  record  low"  in  the  area  around  the  North  Pole.  It  estimated  that 


the  ice  melt  from  March  to  September  was  1 1 .83  million  square  kilometers,  the  largest 
seasonal  ice  extent  loss  in  the  34-year  satellite  record.55  While  the  UMO  report  detailed 
other  record-breaking  weather  events  in  2012,  including  storms,  flooding  and  drought, 
ice  melt  dominated  the  UNEP  report.  Ice  melt,  thus,  is  a  crucial  element  of  global 
warming  not  just  for  its  environmental  impact  and  contribution  to  climate  change.  It  also 
represents  the  “public  face”  of  global  warming  and  climate  change  in  a  way  that  no 
other  scientific  data  or  localized  climate  change  impact  is  able.  However,  despite 
presenting  global  warming  as  a  real  and  significant  threat,  the  ongoing  loss  of  ice  from 
the  Arctic  and  the  Greenland  Ice  Sheet  has  failed  to  spur  global  leaders  to  action. 

Barriers  Contributing  to  Inevitability 

The  international  response  to  global  warming  and  climate  change,  including  the 
US,  is  coordinated  by  the  United  Nations.  Nearly  two  hundred  nations  participate  in  the 
Convention  of  Parties  to  the  United  Nations  Climate  Change  conferences.  The  United 
Nations  position  on  global  warming  and  climate  change  is  that  it  is  caused  in  large  part 
by  the  emission  of  greenhouse  gasses  as  a  result  of  human  activity.56  However,  while 
most  political  leaders  and  scientists  now  accept  that  emissions  of  greenhouse  gasses 
are  contributing  to  global  warming,  debate  continues  over  what  must  be  done  to  reduce 
such  emissions,  who  must  do  so  and,  most  importantly,  when  action  must  be  taken. 

In  2012,  Doha,  Qatar  hosted  the  18th  annual  UN  climate  conference.  On  the 
surface,  it  seems  like  a  concerted  international  effort  is  being  made  to  address  climate 
change,  with  192  nations  participating.  Indeed,  the  Doha  conference,  the  first  hosted  in 
the  Middle  East,  included  approximately  9,000  participants,  including  4,356  government 
officials,  3,956  representatives  of  UN  bodies  and  agencies,  intergovernmental 
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organizations,  civil  society  organizations  and  683  members  of  the  media.57  Yet  two 
decades  worth  of  conferences  has  yielded  few  meaningful  commitments  to  limit 
“dangerous  anthropomorphic  interference”  with  the  climate.58 

The  notable  exception  is  the  Kyoto  Protocol,  agreed  to  by  delegates  at  the  3rd 
COP  in  Kyoto,  Japan  in  1997.  It  committed  industrialized  countries  and  economies  in 
transition  to  reducing  their  emissions  of  6  greenhouse  gasses  by  an  average  of  5% 
below  1990  levels  during  the  first  commitment  period  from  2008  to  2012,  with 
percentage  of  reduction  varying  by  country.59  For  example,  the  European  Union 
agreed  to  reduce  greenhouse  emissions  20%  by  2020  and  is  on  track  to  meet  or 
exceed  those  commitments.60  While  commendable,  the  EU’s  efforts  are  the  exception 
rather  than  the  rule  among  leading  industrial  nations. 

Despite  the  Kyoto  Protocols,  global  emissions  of  greenhouse  gasses  continue  to 
rise.  After  reaching  record  high  levels  in  201 1 ,  emissions  rose  an  additional  2.6%  in 
2012  to  35.6  billion  tonnes,  58%  above  1 990  levels,  the  baseline  year  for  the  Kyoto 
Protocol.61  While  emissions  in  the  EU  and  the  US  decreased  in  201 1 ,  by  2.8  and  1 .8 
respectively,  they  increased  in  the  developing  world,  with  China  emissions  growing  by 
9.9%  and  India  by  7.5%.62  China  is  now  the  largest  contributor  to  greenhouse  gas 
emissions  at  28%,  with  the  US  at  1 6%,  the  EU  at  1 1  %  and  India  at  7%.63 

Rather  than  adopt  a  more  comprehensive  and  effective  approach  to  climate 
change,  the  Doha  conference  simply  extended  the  largely  ineffective  Kyoto  Protocols 
until  2020.  This  continued  lack  of  meaningful  commitment  to  mitigate  global  warming  is 
indicative  of  the  stilted  and  ineffective  approach  to  address  climate  change.  More 
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importantly,  it  virtually  guarantees  more  years  of  inaction,  leaving  global  warming 
unchecked  in  its  rise  to  2  degrees  C  of  warming  and  beyond. 

There  are  a  number  of  reasons  why  nations  refuse  to  make  the  significant 
changes  necessary  to  reduce  greenhouse  emissions  to  levels  consistent  with  limiting 
global  warming  to  2  degrees.  First  and  foremost,  the  world’s  economy  is  depends  on 
upon  fossil  fuels.  The  US,  for  example,  consumed  6.87  billion  barrels  of  refined 
petroleum  products  and  biofuels  in  201  164  and  used  nearly  a  billion  short  tons  of  coal  in 
producing  42%  of  the  4  trillion  kilowatt  hours  of  electricity  generated  in  the  United  States 
that  year.65  China,  for  their  part,  surpassed  the  US  as  the  world’s  biggest  consumer  in 
2010  following  its  decades  long  burst  of  economic  growth.66 

As  China’s  economy  continues  to  expand,  its  demands  for  energy  will  increase, 
particularly  for  oil  and  coal.  This  is  true  for  many  nations  as  they  focus  on  development 
and  economic  growth,  particularly  in  the  Pacific.  According  to  the  World  Resources 
Institute,  there  are  currently  plans  or  construction  ongoing  for  1,199  new  coal-fired 
power  plants  in  the  world  spread  across  59  countries,  with  China  and  India  accounting 
for  76  percent  of  new  plants  combined.67  The  continuing  rise  in  the  demand  for  fossil 
fuels  is  certain  to  exacerbate  global  warming,  pushing  the  world  ever-closer  to  the  point 
of  inevitable  and  dramatic  climate  change. 

To  better  frame  the  discussion  on  global  warming,  scientists  have  developed  the 
idea  of  a  global  “carbon  budget”.  This  budget  is  an  estimate  of  the  maximum  amount  of 
carbon  dioxide  humans  can  emit  into  the  atmosphere  through  mid-century  and  still  hope 
to  limit  warming  to  the  2  degree  target  is  565  gigatons.68  As  discussed,  meager 
international  efforts  to  reduce  greenhouse  emissions  through  the  increased  use  of 
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renewable  energy  and  improved  efficiency  have  failed  to  arrest  the  overall  rise  in 
emissions  across  the  globe,  much  less  reduce  them  to  the  agreed  upon  1990  levels. 
Climate  models  predict  emissions  will  continue  to  rise  roughly  3%  a  year.  If  that  proves 
true,  the  565  gigaton  limit  will  be  reached  in  only  16  years.69 

Efforts  to  replace  fossil  fuels  with  renewable  energy  sources  have  been  largely 
ineffective.  Today  in  the  US,  after  concerted  efforts  supported  by  sizable  government 
investment  in  recent  years,  energy  from  renewable  sources  (hydropower,  biomass, 
biofuels,  wind,  geothermal,  and  solar)  in  201 1  accounted  for  about  9.3%  of  total  U.S. 
energy  consumption  and  1 2.7%  of  electricity  generation.70  This  is  consistent  with  the 
global  average  of  approximately  10%  of  world  energy  consumption  attributed  to 
renewable  sources. 

While  some  progress  has  been  made  to  increase  the  use  of  renewable  energy 
sources,  the  EIA  forecasts  that  by  2035,  consumption  of  renewable  energy  will  only  rise 
to  about  14%  of  total  world  energy  consumption.71  Thus,  at  current  rates,  seven  years 
after  the  565  gigaton  carbon  budget  is  reached,  the  world  will  still  be  reliant  upon  fossil 
fuels  for  85%  of  its  energy  needs.  Only  Germany  has  undertaken  a  concerted  effort, 
producing  25%  of  its  power  from  renewable  energy  in  2012.  Indeed,  Germany  has 
enacted  legislation  that  renewable  energy  shall  account  for  35  percent  of  the  electricity 
production  by  2020,  50  percent  by  2030,  65  percent  by  2040  and  80  percent  by  2050. 72 
At  issue  is  whether  other  leading  producers  of  greenhouse  gasses,  including  the  US 
and  China  would  follow  suit. 

There  is  a  lack  of  political  will  to  undertake  such  a  costly  transition  given  the 
integral  role  fossil  fuels  play  in  the  economies  of  developed  and  developing  nations. 
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Even  political  leaders  who  understand  the  dire  future  that  likely  lies  ahead  without 
significant  reduction  in  C02  emissions  realize  that  the  demands  of  today  outweigh  the 
potential  dangers.  Even  absent  outside  influences  and  pressures,  it  is  unreasonable  to 
expect  a  political  leader  to  commit  their  nation  to  significant  hardships  and  sacrifice 
today  to  avert  a  dire  future  forecast  to  be  decades  or  more  away. 

Additionally,  there  is  considerable  economic  incentive  to  continue  the  reliance  on 
fossil  fuels.  According  to  the  Carbon  Tracker  Initiative,  a  team  of  London  financial 
analysts  and  environmentalists  who  published  a  report  to  educate  and  inform  investors 
about  risks  from  climate  change,  leading  fossil-fuel  companies,  and  countries  that  act 
like  fossil-fuel  companies  such  as  Kuwait  and  Venezuela,  have  proven  coal,  oil  and  gas 
reserves  estimated  to  be  2,795  gigatons  of  carbon.73  This  is  significant  in  that  it  is  5 
times  the  565  gigatons  carbon  budget. 

Thus,  even  without  any  additional  discovery,  these  companies  have  enough 
proven  reserves  to  exceed  the  2  degree  temperature  increase  limit.  Put  another  way,  to 
stay  under  the  565  gigaton  limit  would  require  these  companies,  and  the  countries  that 
stand  to  benefit  financially,  to  keep  80  percent  of  known  reserves  in  the  ground.74  That 
equates  to  more  than  $20  trillion  dollars  in  assets  not  brought  to  market.  Certainly, 
these  companies  are  and  will  continue  to  invest  heavily  in  ensuring  any  efforts  to 
address  climate  change  do  not  prevent  them  from  exploiting  these  reserves. 

Meanwhile,  these  companies  continue  exploration  to  identify  additional  deposits  of  fossil 
fuels.  They  are  also  developing  technologies  that  exploit  known  deposits  from  tar 
sands,  deep  seas  and,  ironically,  in  the  Arctic,  which  is  being  opened  by  global 
warming. 
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Nations,  even  those  committed  to  combating  climate  change,  are  stuck  in  the 
realities  of  the  modern  world  and  its  dependence  on  fossil  fuels.  Secretary  of  State 
Hillary  Clinton,  in  June  of  2012,  visited  the  Arctic  on  a  Norwegian  research  trawler  to 
see  the  impact  of  climate  change.  She  stated  “many  of  the  predictions  about  warming 
in  the  Arctic  are  being  surpassed  by  the  actual  data”,  describing  the  sight  as 
“sobering”.75  Yet,  the  purpose  of  her  visit  was  to  discuss  with  other  Arctic  bordering 
nations  how  to  divvy  up  the  estimated  $9  trillion  in  oil  (90  billion  barrels,  37  gigatons  of 
carbon)  that  are  becoming  accessible  as  the  ice  melts.76  Canada,  long  a  stalwart  of 
environmental  advocacy,  recently  withdrew  from  the  Kyoto  treaty  as  the  rising  price  of 
oil  made  the  tar  sands  of  Alberta,  which  contain  an  estimated  240  gigatons  of  carbon, 
economically  viable. 

A  final  barrier  to  action  is  the  continuing  debate  over  the  realities  of  climate 
change  and  its  causes.  Climate  scientists  agree  that  climate  change  is  ongoing  and 
that  its  principal  cause  is  human  activity,  specifically  the  emissions  of  greenhouse 
gasses  from  fossil  fuels.77  Ralph  Cicerone,  President  of  the  National  Academy  of 
Sciences,  summed  up  how  extensively  the  scientific  community  has  studied  global 
warming  to  reach  near  consensus  on  the  climate  change  and  the  impact  human  activity 
is  playing: 

I  think  we  understand  the  mechanisms  of  C02  and  climate  better  than  we 
do  of  what  causes  lung  cancer.. .In  fact,  it  is  fair  to  say  that  global  warming 
may  be  the  most  carefully  and  fully  studied  scientific  topic  in  human 
history.78 

Yet  dissent  remains,  undermining  efforts  of  scientists  and  political  leaders  to  garner 
support  for  meaningful  action.  Organizations  like  the  George  C.  Marshall  Institute,  a 
think  tank  in  Washington  D.C.  and  others,  including  the  Cato  Institute,  the  Heritage 
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Foundation,  the  American  Enterprise  Institute,  the  Heartland  Institute  and  the 
Competitive  Enterprise  Institute  attempt  to  counter  claims  of  climate  scientists.79  It  is 
important  to  note  that  their  efforts  do  not  offer  a  scientifically  tested  alternative  to  the 
evidence  of  global  warming  and  climate  change.  They  focus  on  creating  doubt  as  to  the 
validity  of  the  science,  or  to  trustworthiness  of  climate  scientists  themselves.  Rather 
than  provide  research  and  articles  for  peer-review  and  publication  in  scientific  journals, 
these  organizations  focus  on  engaging  through  popular  media,  broadcast  news 
interviews,  editorials,  articles  in  non-science  magazines,  blogs,  etc.  Their  efforts  are 
working.  Opinion  polls  in  recent  years  show  many  Americans  disbelieve  the  scientific 
conclusions  on  climate  change  and  anthropomorphic  causes.80 

Climate  science  today  has  a  communications  problem.  Their  consensus  that 
scientific  evidence  clearly  indicates  that  global  warming  and  climate  change  are  ongoing 
and  caused  by  human  activity  has  failed  to  gain  popular  support.  They  are  not  losing  a 
debate  over  the  science,  but  rather  the  information  campaign  for  the  version  of  climate 
change  that  will  drive  popular  and  political  will.  Scientists  must  do  a  number  of  things, 
and  soon,  if  they  hope  to  shape  the  discussion  in  the  favor  of  their  scientific  finding  and 
modeling.  First,  they  need  to  engage  in  forums  outside  the  scientific  journals  and 
conferences.  Much  of  what  climate  scientists  write  is  technical  and  found  only  in 
scientific  journals.  This  is  valuable  for  their  peers,  but  of  limited  value  to  decision 
makers  and  the  general  public.  Second,  they  need  to  reduce  their  equivocation  over 
their  evidence  and  predictions  for  climate  change.  Because  science  deals  in 
probabilities  and  climate  change  is  complex,  scientists  use  terms  like  “likely”  or  “highly 
likely”.  These  distinctions  are  important  as  scientific  terms,  but  convey  little  to  a  broader 
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audience  not  versed  in  the  distinctions.  Third,  climate  scientists  need  to  educate  the 
media  and  public  on  the  difference  in  bona  fides  between  them  and  leading  climate 
skeptics.  For  example,  Frederick  Seitz,  founder  of  the  Marshall  Institute,  a  prominent 
climate  skeptic,  is  a  solid-state  physicist.81  While  a  qualified  and  respected  scientist,  his 
expertise  and  experience  is  decidedly  not  related  to  climate  science.  Indeed,  there  are 
very  few  scientists  in  climate  related  fields  who  dispute  anthropomorphic  climate 
change. 

Absent  a  concerted  and  effective  communications  campaign  by  climate 
scientists,  popular  and  political  support  for  decisive  action  to  mitigate  climate  change  is 
unlikely.  The  situation  will  have  to  first  reach  a  point  where  climate  change  directly  and 
unequivocally  affects  enough  people  that  action,  regardless  of  costs,  is  deemed 
essential.  Given  the  trend  scientific  evidence  and  modeling  shows  the  climate  is 
currently  on,  it  is  certain  that  by  the  time  its  effects  are  so  widespread  and  unequivocal 
to  garner  broad  public  and  political  consensus  to  act  it  will  likely  be  too  late  to  avert 
profound  and  enduring  changes  to  the  earth’s  climate  and  life  as  it  exists  today. 

Conclusion 

While  scientists  do  not  fully  understand  the  climate  in  all  its  complexity,  there  is 
scientific  consensus  that  ongoing  global  warming  is  in  significant  part  a  result  of  the 
increase  in  greenhouse  gases  in  the  earth’s  atmosphere  from  the  consumption  of  fossil 
fuels.  Climate  scientists  have  warned  of  the  dangerous  impacts  that  a  warming  planet 
will  have  on  the  world’s  climate  and  the  balance  of  ecosystems.  The  international 
response  to  the  climate  change  has  been  muted,  resulting  in  the  current  situation  where 
fossil  fuel  emissions  rise  to  new  record  levels  every  year. 
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The  globe  has  already  warmed  nearly  halfway  to  the  internationally  agreed  upon 
limit  of  2  degrees  Celsius  of  warming  if  climate  catastrophe  is  to  be  avoided.  Given 
impacts  of  global  warming  at  a  mere  .8  degrees,  many  scientists  now  believe  that  even 
2  degrees  of  warming  may  be  too  much.  Yet  the  demand  for  fossil  fuels  continues  to 
increase  as  nations  require  more  energy  to  foster  economic  growth  and  keep  pace  with 
the  demands  of  burgeoning  populations.  Fossil  fuel  companies  already  possess 
enough  reserves  of  coal,  oil  and  gas  to  guarantee  carbon  emissions  five  times  the 
amount  scientists  believe  is  the  maximum  the  atmosphere  can  hold  and  still  avert 
warming  beyond  the  2  degree  limit.  Advances  in  technology  and  political  exigencies  will 
enable  the  discovery  and  exploitation  of  deposits  in  areas  currently  restricted  or 
unprofitable.  Ironically,  even  the  melting  of  Arctic  ice  by  global  warming  may  allow 
access  to  large  reserves  of  fossil  fuels.  Economic  and  political  realities  will  serve  to 
continue  the  centrality  of  coal,  oil  and  gas  as  the  primary  source  of  energy, 
transportation  and  indeed  the  global  economy  for  decades  to  come. 

Recommendations 

What  then,  should  the  United  States  do  in  response  to  global  warming?  The  US 
Government  (USG)  should  accept  that  global  warming  cannot  be  limited  to  the  2  degree 
Celsius  limit  established  by  the  Copenhagen  Accords.  To  date,  the  US  effort  has  been 
focused  on  finding  politically  and  economically  acceptable  means  of  reducing 
greenhouse  gas  emissions  to  levels  that  would  limit  warming  to  2  degrees.  The  USG 
should  acknowledge  that  this  is  infeasible  given  the  current  climate  trends  and  the 
political  and  economic  incentives  to  delay  meaningful  cuts  in  carbon  emissions. 

The  USG  must  change  its  strategy  to  address  climate  change  from  its  current 
focus  of  limiting  warming  to  two  degrees  to  a  strategy  that  focuses  on  adapting  to  a 
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future  environment  reshaped  by  significant  climate  change.  A  target  of  six  degrees 
Celsius  by  2050  would  be  a  reasonable  assumption.  The  USG,  in  partnership  with 
other  nations,  should  commission  a  scientific  panel  to  model  the  impacts  of  6  degree  C 
warming  and  its  resultant  effects  across  the  spectrum  of  human  activity,  with  an 
emphasis  on  food  and  water  security,  sea  level  rise,  precipitation  patterns,  drought, 
flooding,  human  migration,  regional  national  and  global  economies  and  political 
systems.  Using  these  predictive  models,  the  USG  should  take  a  whole  of  government 
approach  to  climate  change,  led  by  a  senior  US  official  at  the  cabinet  level,  responsible 
for  planning  and  coordinating  the  US  response  to  climate  change.  The  focus  of  the  US 
effort  should  be  on  preparing  for  and  adapting  to  the  challenges  that  climate  change  will 
present  to  US  security  and  prosperity. 

The  DoD  should  include  dramatic  climate  change  scenarios,  including  a  6  degree 
C  temperature  increase  and  its  concomitant  effects  in  its  assessment  of  future 
operational  environments.  The  US,  in  concert  with  other  industrial  and  developing 
nations,  should  provide  incentives  to  both  private  and  governmental  investment  in 
technologies  that  mitigate  global  warming,  including  Carbon  Capture  and  Storage 
technologies  and  systems.  The  US  along  with  the  G8+5  countries,  should  consider 
imposing  a  “carbon  tax”  to  hold  the  producers  and  consumers  of  fossil  fuels  financially 
responsible  for  the  environmental  impact  resulting  from  the  emission  of  C02.  This  is  in 
line  with  environmental  protections  for  industries  in  many  nations.  Revenues  from  such 
a  tax  could  be  used  to  offset  the  costs  of  climate  change. 

The  world’s  climate  is  changing.  The  detrimental  effects  of  that  change  are 
already  evident  around  the  globe.  It  will  get  worse,  perhaps  catastrophically  so.  Global 
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warming  beyond  the  limits  scientists  believe  the  delicate  balance  that  makes  up  the 
world’s  ecosystem  can  absorb  is  either  already  inevitable,  or  will  be  in  the  very  near 
future.  Certainly  it  will  be  inevitable  by  the  time  world  leaders  are  willing  to  make  the 
drastic  changes  in  the  use  of  fossil  fuels  averting  a  climate  catastrophe  would  require. 
The  unprecedented  rate  of  global  warming  and  its  resultant  climate  change  has  the 
potential  to  threaten  the  political,  economic  and  social  foundations  of  the  world.  The 
United  States,  to  ensure  its  peace,  prosperity,  the  welfare  of  its  citizens  and  to  preserve 
its  global  leadership  role  must  prepare  now  for  a  future  that  will  be  dramatically 
reshaped  by  the  inevitable  climate  change  ahead. 

The  current  US  approach  to  climate  change,  and  much  of  the  world,  with  its 
emphasis  on  reducing  and  mitigating  the  anthropomorphic  effects82  on  the  climate, 
cannot  and  will  not  solve  the  problem.  While  the  US  and  other  nations  should  not 
abandon  efforts  to  reduce  carbon  emissions  and  other  practices  that  contribute  to  global 
warming  and  thus  climate  change,  it  is  imperative  the  US  focus  its  efforts  on  adapting  to 
inevitable  climate  change. 
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